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Introduction
The role of the pharmacist has changed over the years and continues to evolve, especially with the emergence of the patient-centered medical home and collaborative practice models 1 . As part of this evolution, pharmacists have started to incorporate physical assessment skills, which have been traditionally performed by other health care providers, into everyday clinical practice 2 . Bolesta and colleagues noted these assessment skills are necessary in conducting complete and accurate patient evaluations, and pharmacists have become more involved in utilizing these skills as pharmacy services have become more directly related to patient outcomes 3 .
Pharmacists are often considered the medication experts of the health care team. The addition of specific patient and physical assessment skills to their established medicationrelated knowledge gives pharmacists an opportunity to enhance their role in a collaborative setting 2 . At least 36 states authorize physician-pharmacist collaborative drug therapy management in any practice setting with a specified provider protocol 4 . Due to these collaborations and the continued expansion of direct patient care services provided by pharmacists in various settings, patient assessment skills may become even more important to pharmacists.
Though it is established that patient assessment skills are important to pharmacy practice, there is limited published literature regarding which specific patient assessment items pharmacists are using and feel are necessary to perform and/or understand in practice, especially as the role of the pharmacist continues to evolve. This research aims to help elucidate some of the patient assessment items pertinent to a practicing pharmacist. For the purposes of this research, the terms physical assessment and patient assessment are used synonymously.
Objective
The primary objective of this research was to describe pharmacists' opinions regarding which patient assessment skills are necessary to understand and/or perform in order to provide optimal patient care in pharmacy practice. Secondary objectives included identifying differences in opinion between those practitioners with a Pharm.D. and those without a Pharm.D. degree, and examining differences among various practice settings.
Methods
Between June and July 2014, an online SurveyMonkey® (SurveyMonkey Inc., Palo Alto, CA) questionnaire was distributed via email to all pharmacists actively licensed in North Carolina, as identified by the Board of Pharmacy. The questionnaire link was sent directly by the Board of Pharmacy. A reminder email was sent two weeks later.
The questionnaire consisted of 11 major groups of patient assessment categories with multiple assessment items listed for each category, for a total of 80 patient assessment items. The list of skills was derived from a course text book, Bates' Guide to Physical Examination and History Taking   5 , and faculty experience. The list was intended to be as comprehensive as possible, representing all of the topics covered in the text book. Of the 80 items, less than 10% were added based on faculty experience within the institution's physical assessment course and clinical practice. Examples of additions included peak flow meter use, spirometry, monofilament testing, and point of care testing. Full definitions were not included for each assessment item, however some examples of broad topics were included to help further clarify.
Participants were asked to indicate whether they "need to understand and be able to perform", "need to understand only", or "not need to understand or be able to perform" each item in their current practice setting. All three options were given for each item for consistency, though the authors recognize that pharmacists may not have authorization to perform all of the skills in their entirety. Demographic information was also collected including gender, age, years practicing, degree, and practice setting. For the purposes of this research project, setting options were divided into inpatient, community (retail), outpatient (clinic settings), long-term care, and other. The questionnaire was reviewed internally by the school research group and revised before distribution to practicing pharmacists. This study was approved by the university's research review board.
All pharmacists actively licensed in the state were sent the questionnaire to capture data from a variety of practice settings. The Board of Pharmacy distributed the survey electronically on behalf of the investigators and sent a reminder 2 weeks after the initial email to complete the survey, if not already completed. Completion of the questionnaire indicated participant's voluntary consent. At the conclusion of the questionnaire, the participant could also voluntarily enter their contact information for a chance to win a gift card.
In order to capture responses of practicing pharmacists only, participants were asked at the beginning of the survey to indicate if they were currently practicing pharmacy. If they answered no, the survey ended.
Descriptive statistics were used to describe background demographics and respondents' opinions regarding the need for each item. Post-hoc chi-square analyses were performed to determine differences in need based on respondent practice setting (e.g. inpatient, outpatient, community, etc.) and Pharm.D. degree completion.
Results
The questionnaire link was initially sent to 14,418 email addresses, of which 14,101 were deliverable. The reminder email was sent to 14,508 email addresses, of which 14,167 were deliverable. Since the email had to be sent by the Board of Pharmacy, it is not possible to determine the number of open and viewed emails.
Of the 14,167 deliverable emails, 1,036 responses were received (7.3%). Of the 1,036 responses received, 770 were used in data analysis (74%); incomplete questionnaires and responses from non-practicing pharmacists were excluded. Based on the deliverable emails, the usable response rate was 5.4%.
Fifty-nine percent of included respondents held a Pharm.D. degree. Participants identified their practice site(s) as inpatient (29%), outpatient (16%), community/retail (50%), long term care (5%), and other (8%). The other category included, but was not limited to, administration, academia, home infusion, and industry. All demographic information is in Table 1 .
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The top five patient assessment skills identified as important to both understand and perform included automatic blood pressure measurement (63%), point of care (POC) testing (57%), manual blood pressure measurement (53%), heart rate measurement (52%), and peak flow meter use (47%). The top five patient assessment items respondents identified as important to understand only included breast selfexamination instruction (58%), visual acuity testing (57%), breath sounds auscultation (57%), visual fields testing (56%), and pulse strength grading (55%). Winging of the scapula testing (56%), anal reflex testing (56%), lumbosacral radiculopathy testing (54%), eye examination with ophthalmoscope (54%), and tactile fremitus (54%) were the top patient assessment skills that respondents indicated were not necessary to understand or be able to perform. See Tables 2-12 for additional results organized by major groups.
Post-hoc analyses showed that a significantly greater percentage of pharmacists with a Pharm.D. degree felt they need to understand and be able to perform the following items compared to respondents without a Pharm.D. degree: pain assessment; extra-ocular movement inspection; lymph node palpation; breath sounds auscultation; jugular venous distension (JVD) inspection or pressure measurement; heart sounds auscultation; bowel sounds auscultation; skin inspection; pulse strength grading; peripheral edema inspection or palpation; appearance and behavior assessment; speech and language assessment; mood assessment; thoughts and perceptions assessment; cognitive function testing; mini mental status examination (MMSE); monofilament testing; POC testing; Homan's sign testing; and testicular self-examination instruction (all p<0.05).
A significant difference was also noted among all practice settings for 29 items in regards to which items need to be both understood and performed. However, since two categories (long-term care and other) had such small sample sizes, differences were not identified as relevant. Among the remaining categories (community, inpatient, and outpatient), a significant difference was noted for 27 items.
When comparing inpatient to community settings, respondents in the inpatient group felt that five items were significantly more important to understand and perform including pain assessment, JVD inspection/pressure measurement, carotid arteries assessment, bowel sounds auscultation, and heart sounds auscultation (p<0.05). The community group felt that 11 items were significantly more important to understand and perform including automatic blood pressure measurement, manual blood pressure measurement, palpatory pressure measurement, heart rate measurement, respiratory rate measurement, temperature measurement, peak flow meter use, hair inspection/palpation, nail inspection/palpation, mole detection, and POC testing (all p<0.05).
When comparing outpatient to community settings, respondents in the outpatient group felt that 15 items were significantly more important to understand and perform including pain assessment, ear examination with otoscope, JVD inspection/pressure measurement, carotid arteries assessment, heart sounds auscultation, pulse strength grading, peripheral edema inspection/palpation, appearance and behavior assessment, speech and language assessment, mood assessment, thoughts and perceptions assessment, cognitive function testing, MMSE, monofilament testing, and Homan's sign testing (all p<0.05). The community group felt that two items were significantly more important to understand and perform including automatic blood pressure measurement and mole detection.
When comparing outpatient to inpatient settings, respondents in the outpatient group felt that 17 items were significantly more important to understand and perform including automatic blood pressure measurement, manual blood pressure measurement, palpatory pressure measurement, heart rate measurement, respiratory rate measurement, pain assessment, peak flow meter use, pulse strength grading, peripheral edema inspection/palpation, appearance and behavior assessment, speech and language assessment, mood assessment, thoughts and perceptions assessment, cognitive function testing, MMSE, monofilament testing, and POC testing (p<0.05).
Discussion
The top five patient assessment items identified as both important to understand and perform seems consistent with what skills pharmacists may use in practice when providing services. Examples of services that may utilize the listed skills may include blood pressure monitoring, beta blocker titration, point of care testing (cholesterol, glucose, A1c, anticoagulation, etc.), and asthma care plans. This is especially important as clinical services expand. The results also show that pharmacists perceive that understanding may be more important than ability to perform for certain patient assessment items that pharmacists may not frequently perform. Understanding is likely important when reading and interpreting communications or progress notes from other health care professionals.
Post-hoc analyses suggest those who have completed a doctor of pharmacy program feel more items are necessary to perform in practice, which may be due to receiving more 
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training in this area. Further research is needed to determine exactly why differences exist. Post-hoc analyses suggest that different practice settings place varying emphases on patient assessment items, which would be expected based on the different services provided in various practice settings. Some skills, such as bowel sounds and heart sounds auscultation, seemed more important in the inpatient setting as compared to outpatient and retail, while others, such as blood pressure and heart rate measurement, were more significant to the outpatient and retail settings. Additional research could help further delineate these differences between practice settings.
The list of skills included in the questionnaire was intended to be as comprehensive as possible. The authors recognize that some of the items listed may not be applicable to current pharmacy practice, however a comprehensive list was used to avoid introducing too much personal opinion bias by limiting items based solely on experience. The extent to which some items are used may be impacted by the scope of practice within each state.
A variety of practice settings exist across the state of North Carolina, including many opportunities for collaboration with other health care professionals due to the clinical pharmacist practitioner program (CPP) 6 . The CPP program allows for licensed pharmacists meeting certain requirements to provide drug therapy management under the supervision of a physician, similar to other mid-level practitioners 6 . The variety of settings may result in differences in perceptions of which skills are pertinent to pharmacy practice. Further research may help identify regional differences that could exist across different states.
Limitations
The survey was distributed only to practicing pharmacists within North Carolina. The results may not be representative of the perceptions of all practitioners. The survey method also resulted in a low response rate, which can occur when a large number of individuals are surveyed. However, despite the low response rate, there were more than 1,000 respondents representing a variety of practice settings. Additionally, upon review of the state board of pharmacy statistics for 2014, the gender and practice setting demographics of registered pharmacists generally aligned with the sample respondents 7 .
Different interpretations or lack of understanding of the specific patient assessment items may have been an additional limitation to this study. Not all respondents may have had the same understanding of the listed patient assessment skills. Since this survey was conducted anonymously through an online service, there was not an opportunity for participants to ask for further clarification. Lack of understanding may have led to increased response for "not necessary to understand or perform". Additionally, there may be varied definitions of the word "understanding" (e.g., detailed knowledge versus general familiarity), which could have impacted how individuals responded.
Conclusion
Certain items, such as blood pressure measurement and point of care testing, seem more widely perceived as necessary for pharmacists to be able to perform in practice.
Other items, such as breast self-examination instruction and visual acuity testing, should be understood but do not necessarily need to be performed on a routine basis. The results of this study may be helpful in determining the extent to which patient assessment skills should be implemented in the curriculum when training pharmacists and student pharmacists to better prepare for clinical practice. 
